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APPARATUS ANT) METHOD FOR >EU\ RING "FA SI V RS 
DtbU <Q V M \ h R.FF.I H^MiiV 

t H> I Hi \\ l A IO\ 
5 * < ! 1 o u i i pi uu> n b 1 $ k u 1 

i, t K i!h if d t. ' t i U < \ } s j. ><dbov 

.1 < k J ^ , t ii i ^ J V M$ }s < U) ! > 

. < N , , > i s . , •> sA- ,. f \ vjv>smis^air, 

W BACKGROUND 

Prosthetic bear! valves have been, used to replac defecth 

s i n \ p \i < • ! <K 0 - } i \ > !v,UI 5 ' HM\ 

w - - - i id o, > >vnd around a \ nK e member. The sewing ring may be made -from a 
5 ? •> >. 5 N ^ 1 h< u h <■ n 5 u a \\ -n> t •> n n s 

15 i i M %Ho'a 

1 <. p • s % assembly. 

i > > k stf « s ->A« t t <. 1 w\> i a> I f t < 
dv. a J ! uk> U u i o ' ,A< k t h -.^ij tr ^ bcVu 

ski Mi s > < -s > i t < ( tt! | t 

20 tb fibrous tissue or desired pise nein she within the dss nm ; to form < arra « 
sutures. Free ends of the sutures may be extended out of the thoracic cavity and laid, 
f ipart ou the pads it's bod> 

J he tkuk' and - u s ^ t h e t t , s n , j ^ rhroush j s v u r 
V 1 rfc vering between ,-n aik ^ " - i 1 n s 1 < u he se gang 
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v ed through she s<. v. up 

* 0 1 ! ! i i i - C« J I 'l\ 

ft m i 5 v v. be i ■» v 

t ItS, MU t he 5 " I JU I feu < 

5 ceo Kftms per suture. 

^ i t i component 

^ m »u IK ^ > >. tii ! o ^ t t t 

nnv* id >u kKcato.h i ml > n h 

10 tissue anvrahis). 

i » 1 1 tlw a , I i t\,\ K U\ b 

caMiopiilmoiwy bypass (CPB) ? which may reduce the patient's oxygen level aod/dr' 
create ncn-phy$ioIogical blood flow dynamics. The longer a patient k m CPB, fee greater 

f K 1 > 1 1 i i ! , ) ' ) t \ < y j n s 

15 o us , n ot CI B mJ > < 

t - E^'Kfri, vujU o\ tun f h nl 5 u t to 

suture, even for the same medical professional 

N s o s\ \m o ss are to a ih 

To assemble »u ip omponeni heart val v es, for example one component has to t e sewn 

20 ? > ' Olt i U 1 I U T u) >MJ i I 

° 1 ^l.fu i p. >\ K it- opp,nu^ H 10' \ t 1 .pi < >J( to 

booncar.Kv^ ,»i »i > . ..Vv period. 
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VM^ ^ «»3 I ~ is ! I K» ON 

i> O ! - , > ' p , <J h U h ' „! v UM^[« 

o 0 K A ^ ^ ; <;e Ho ) to ar>p^muu- i r? tub m r o<J "ne f q c u 

<■< ' f ! *i < s° < < 0 rvc.n i e deploys eaprosthesi 
suiiuuuu«$g tissue, or ro secure on prt oesistoao c a port c ^ sis to 
coo; i oat prosli es.h 

In accords ■> wvided that. 

f J ' 1 s 1 > ^ >■ <-h f o m . , li in | u ^ Mb , J Wl 

SA'> I «TO<Mn0 1.\ det^Ho 0' , OK!) , t 

fastener within the loading chamber. An ejection track is coupled to the loading chamber. 
A handle is provided that includes a lever, and a tongue and pusher member coupled to the 
lever. Movement of me lever ^vgam,fl»-t^^.fe;en|^e the titles so as to transform 
the fastener fern, the relaxed state to a construed stge. Movement of the tevte* also 
advances the fastener from the loading chamber down the ejection track, A trigger is 
depressed to eject the .fastener from the tool, 

m another embodiment, a method for delivering a fastener is provided that includes 
providing a teener delivery tool having a teener iystm, th© teener including a pair of 
tines in a relaxed state. The teener is secured in the fastener deli very tool asiog a 
3 ,k? tain 3 !Ki 5 u - 1 i tfvaaeediath ste erd iveryfc >1 oasto 

s ! 1 rfro; a relaxed sta to act st d * while the fastener is 

secured * ith the releass We et dmn ; member. The mtainiug member is released and Tec 
Ns ^ tanced ia the coasti 1 te distal ly within the teener delivery 1 
apusoermembei u; fas « ejec dire* t fas uerdeiivt bydepres 
actuator. 
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K still another ar >on -n a fastener delivery too! is provided that, includes a 
loading chamber "or receiving at least one fastener having a plurality of tines in a relaxed 
i v pst '1 •> rsd 'i 1 least ore > -^e 

i l 5 it <t j >< ! t > 111 -S < S 

5 S * vi u 1 1 i i t } t i ! i i k s n 

e e > o jt ». i! v t - t 'i i f cm \ u 

i t> t 1 1 , <. ) x ! i v i 

t ' ' t V 1 f X > ,s , ) n 1 t 

* v. iVuiv * _ •> oUe> aeutatoi. 

10 In mill another embodiment a fastener delivery tool is provided that includes a 

staging a c > tich a lity oi £ » u? fasteners may b 

loaded individually or within a cartridge. Multiple fasteners may be loaded into the tool, 
thereby penxhtting the user to eject or "&e w multiple fasteners successively without 
* 1 " 1 \ < ^ ectioi , 

15 "iK If, 1^1 1- ( p L t > M v. O k ' 1 O t .t 10' 

o w o * m i n n ,cn im u< s j j 

drawings. 

HIT 1M m 0 *> f< >\. <»{ _ n l ( d\i\CS 
20 'I 1 li- w <^ asn ue o .oc idg o>nteevng ,i 

FIG. 2(a) is a cross-sectional side view of the distal tin of the fastener delivery tool 
* h ? K ^ t. . ^ .1.. »'ud i I, .ilii.nu m<-v \i 
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G. 2(b) is s-secnon i >f t lists! tip of the isic v elivc 3 
shown in FIG. 2(a). 

OC 3u* ss a e:,ts.? kx^oG ot ii e o \ ftp > H k vn t i.ehver) tool 

s sr 10 ! i > i ( n ! ) i il v v ! !\ 

5 direction (arrow B). 

FIG 3(h) is n cros ono a u ■*<,- o he< - 1 upof'tU. -e oi co \er- tool 
shown m FSB. 3(a), 

- s(mn m FIG. K>s < ,. As seen in 

10 tt >< i t < ^ . a ( i s i ft >\vP N H s °f!tt v. 5 

v. f « i'j i ^>.»K cl 

FIG. 4(b) is a t s <. t o ) i top v:iew of > s distal n of the fastener delivery tool 
ishoTO ui Ht < m> t t < _ i di r i 

5< n > i v i < v > 1 t 1 1 i S * u ,ui 
15 \G>nr> ' K< f ^i >Mt , o v is „ ts >o-> i t ( ,m ^ 

i k it> , > > i>m < > ; 1 .1 J ^ ^ t< 

sht v u in 5 !v < >{ s show ng the tongue entering the ! mp in the fastener 

FIG. 6(a) is a cros io.oai <1e view oft listal >o he a e delivery too! 
>v - ^ 1 ! > ^ v oo - » _ ! s?o t i o < v ' ^ <. . jiit , >u . > o 

20 ( j thcT M t » * t i« ! o'i . _ «. u i , t ! \ "| iU&rtu 
ines of hi oers cito form i t t > > it . 

FIG, 6(b) is a cross -sec ss >p ww « hedist ips te r delivery tool 
shewn in FIG, 6(a), 
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\ (& % Iron dt i distal tip of the fasteaer d« < < 

k „ v ! 0 1 p < ! . !^ ( V.I5 

i < >< u 1 5 0 1 1 i n < f >'i jt,' 

S PR] iMs^u<.a nacr '^^oo " n re s i-u ei Jo >om.v 

M J< < !<>! t » s ' < v > ,,v i. I v < V Jfs . I 

must end oft.be fastener delivery tool 

" h \ KMMt'l •> > " vnv <. > i/O 1 ^ ^ < <• to .j „ H(i 
wjfh the handle and lever removed for clarity, and showing the loading chamber empty 
10 aad ready for receiving a cartridge v i u a n a fastener. 

11 , " 1 v , ! 1 MO > 0 U\Vl>v > u> \ u > 

taken along the line A-A. 

\ 1 < i \ i \ iv-a t i o i A I 

< fU i v. l I ! ( 10 i I M, ! 1 ! , i h 

15 tooei v. i o i n 1 very tool. 

! > v\ , t m i ol tii 1 1 1 H ) n 
taken along d^e hneB-B. 

Fit (a u ( >g npl , enor delivery to G, 1 

< t1 1 v. k I i { i t <. 1 0 I 1 ) d t 1 v> t t £K5 i \ e ced 

20 is j h ^ t t'u,vener\ p s > ' t a »k u J 

to one another. 

Ho 1 0(b) is a < o t v < ? v aer del i 1 of FIG 10(a) 

taken along the line C~C, 



WO < !.> V i 



FIG. 1 1(a) is a partial top down plan view of the fastener deliver} v' 1 « 
and 1 r ren d for eh; ! I i >v teto „ >^ c <Jis 
a to a loop portion of tl 

I * i s . «> v «. O i i ' O' * . O > v. s K i <>S ! l( f 11(0 

3 la&en nmug uw cms u-xj. 

Ik _ i n n^do s ) i \ , >s a ' „ i o FlG 1 

Si gadditkn al di&t j 

of the iongne to is < i< toe fastener into the U-wondgoraooo. 

F1C. 12{V is , cr i>- ii jl - de v e > of < < Groove: d, v <. tool to f n » I '\ \ 

1 0 1 > ' ' s e htK I -L 

H< M <• li f ^ dO > 1 S » . V. J ! ^ <v i| o ' ( I 

withuto dk ! v- remold d v, , \-< - < ! i'>aKK -'K 

=> <• t i h 1 n t S ' v , u^n r n i i 

the taste ei delivery tool. 
•15 FIG. 13(b) is a cross-sootional side view of the fastener delivery tool of FIG. 13(a) 

akeu along the line I I 

i p (top dan wo fasten en tool >f.FIG 1 

with the 'handle and lever removed for clarify, and showing the ejection of the fastener 

from the ejection track of the fastener delivery tool in a U-shaped configuration. 
20 IU« tos n < s.k tot to i i,i » UvlotlU 14(a) 

taken along the one G-G. 

FiG 5( sis t side 'view of a Gstsner delivery too acono » n pes d 
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FIG (b) \ 1 v of a fasfc en is i FIG. 15(a) t n 

i <. i' i t s K m i k v. i n il i \ 1 ' I -fb» o\03 

the cartridge. 

PIG. n h v ^ ner deliver) oo wn in FIG. 1.5 

5 J j v >e-5 " i\ v j <?' ? e i i oe Oisuu up or roe taster>er detm 

tool by actuation of the lever. 

y Ji si v < ' \ ^ > ! " x 1 A 5( 

I l< i (v S iU vl >i n ! i i 1 ! u t s b < 1 

10 h ; ( ^ > ' i ? 

31GS l^anu\l <d vretipa ' ^ ! <.,, 

. < ! f i s ' ? ' > < h ul IsmIu} yum t i 

FIG 17(a) is < cross-section of ap; dent § body, si owi g prosthetic valve 

15 1 ox i j u I n ^ ol 

deli vering a em through a portion of a p sthc val >. amdmg tissue 

* h > ! ■> ! s j ? s % i (n the 

circumference of a prosthetic valve, 

V Kl 1 : < is m allermhvc erebodm^i -M;\ Hr-; .;nor delivery ;ool that houses a 
20 plurality of .fastmers . 



lool 2. 



^ULv >' m>i v kh mon 

' - . v „ « ^ rh<x Kj. on i< e< ' i - 

! signer deliver) x>l ides a distal tip 4 < < h I teoi acre 
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■ ■ ,' • '■ . • k - ! ■< ore detail below) may be ejected ami a pro vans I eed :> mat 
nay be asped by a user posftioi t si fthe rsiener 6 Fhedi > < > 

,<n bt -in <h<nhi ,\,> n\ < s,i t\ . vo <> U\ v u A ^ a > 
5 nie fastener delivery tool 2 also includes a proxu.na.uy located Muxue i u navmg a lever o 

! i ! i id 5 C 5 > I ! I l ! 

~!Vfon n.n easily manipulate e 

un * <s t ituv 14, e £ a 

t --ib c < < > S v v ' * u •< o ^ k ,p ,, ho it i 

10 2. 

A cartridge retainer 16 is provided on the shaft 9 that may be movable along the 
tialdh 1 ft 9. As ril » ' 1 1 s i t 1 . b i ; 

volovrocrk rep 5 ; 

>>t » ^ v I \Ki ' t k\ ut . i ^ ti ok o into a 
15 > ' sued state. 

* S < f' s • >i ! , < , i ! <! lehven tool 2 \sbesi 

seen in FIG. 2(a), a fastener 6 may be pre-loaded in a cartridge 7, e.g., m a parent or 
f s- ee ssan t < cap sping ! 

vnoibto incite \ b Vila i n '.kV^s," ^per io one anoihe; The 

20 sK O J i ! XT vf >u \H! »v > Ml 1 ,K 'Mi, S>. 

i , 1 1 1 n v b \u v > ♦ ^ i } s ,t 10 ) 

material, such as r \icko i vtemm alloy >\u eoU Additional information on exemplary 
embodime t of tastene hat may A t he tool 2 are d closed in ea- 
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5 is express 10 sorated by ref i ward 

l i ( i 1 f i>„ < t ! ^ w , « > <t< ^ " I O \ O t 

> s ft ! i I <. m i i v tnr k\fiu 

i an:ow Am HU'. 2(aj)mto a i I s eno i t s 

1H» n m ' £ ! <.<.-> i "><. i 1 1 > a uii uJ ^ i 

eiainm ro nbej > he ret nun arsbt lay be on N ~ wtweesn 5 engaged 

-v,.^^- ! b> 'or m < 'Vv\>.ur vi "ai 

P f ,Se ih ' ) i a t < ' j t bv 

10 bi so o t t k a 2 •! . j< nu^i 

< Mbi i i t b i it s (1 I 
state to the constrained state (e.g., a U-shaped configuration). 

Still, referring to FIGS, 2(a) and 2(b), the distal tip 4 of the too! 2 Includes an 

> k. N H ^ >v ' ! i > O t ' !'!«!} vU 

15 the loading chamber 18 During deplox n v » << ! 

<■ ns ijusiLo tsxiK. ! < s 1 fiisik 

M < f , f n f, l v. 1. < t U S <. Li ^ i < > 

e, 13(b) ifiusnatctb.: \s ^ ' oKv.. ,'.0!-^/, '!u\^ti.ae t> 

X i t } f 1 ( \ ! i! 

20 o\ a «tnv C u fiCf "uus u vs e v. Iv >> fo , > ki 0 5 < < 

np 5 e, h> depressing a 1 
retainer 16 may ako be v. hi t \ for example, through movement of the 

hm<j i lo 5$ coupled 1 e „ ^ h ?u\ 
6(a), 6(b) of bit Gvwiim he spreader 24 may include 1 \h\ r&o<Meui which the 
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* ii«es > 6(b) may be received. Movement of the cartridge retainer h i > a the 
>o ; s WGS M n<\ --ih; i p a o >>n ea FIGS, dsa) and 4(l>) cc 

the spreader 24 also to move 'of The spreader 24 contacts live drees 6(c !, 6(b) of the 
i i f k Kin r i n-dt ht ^ v ^ v 1 

snown m x-ik-j. mp). 

i i ^ i 1 " i ' 1 t li t, dl 'OV < 

more teeth 26(a). , u h 26 is advanced m the direction of arrow € and the one are 
tOU ui i Uliopvi i'P i C l\n )u lot i <. iMa t» v O ' * "> K'i« Mhi 
lit h i » j, f \ i I ) < i) 1 , s u hk 1 * 1 f 

i lirectiona ito m FIGS. 6(a) and snsfo e lass > from & 

t i sha 1 i S tun 6 

.o * «' »_e e n» lei< i ) , < 1 f > . . a * i^mii >(l in * \ 

i v v d h 'm t ! i i 

l> or p> Ui>M3 <Me i tdbv, i nkin ■ n 

GvG "\ n oh -M,n 'k .nwd' -i has e to nJ, . .et on 

1 s to t f ! ond;\noh \) 

r» - ^ < t i u H t^t n * jts i <, <k HO "{a) 

J i * s v > . i ) r! , , t \ hbe i u ix N 0 
' > < v i n 1 v ' ? e ( \ ) , f 5 

23. d o,. lu h <« -un ,\ ■> s". 

C s . I i J 1 ) t ! * \ t I I i 

iermc oh r 0 (so G 7(a)) Ktxmpl gags e 5 tl 

< - f 05 here ling member 2 y rest withio a com x>«d ggrooi 0(a) 
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tfs t it u be " |! Wbe flie pu \ nl dvaaced t \ i v > 

i i i < 1 *. IV - t < II > -> , S ) i i ' 

20 to the disengaged state, 

fe'tfl Pi i, i "V i > ti - i O i <.k * \ t 

•> em ( t j si > < > i \ m s< vo h i in 

em etn > 

! Cv'i. iH>> 111 l UK< 5 > t ^ s * ", S ! v ' III 

s ,oh Uwt die , 

the distai-most end of the tool 2, 
10 ! no t > t , ^Milnwd 

i\f is! ! > i i i t t i >< , < if i fv t - u 1 ^ 

nsay be calcific*. >r pia< iu nd not suitab rpkcemenu hs, si 
tvg i d dtv. pj ess n j m><\ r jsskad * i 

d S { O lull s 1 i 1 , , ) , i | 

15 completely ejected ! u t the too; 2, c by depressing tbe logger 5 4 (shown, lor example, 
is FIG, 15(e)). 

•> ^ * if! ^ 

i J s sO Ml I i )H i x J "> i ^ ,5 U\\ <jS Si i 

i I ^ tbe i ^ i un 5 s ^ oi ?k eV^ce!:- t H ' s s »s ' s 

20 s > ' t ~> N j s , , k ^ b 5 

- " o ' <. \ u< u dome's nxdd < 

% i\ a^nge ; A e- <• t \ ,j t^U- " o t J. en pi, c ,\ the $,t\v cLju*\ > V? seen 
r i 10 » i i s i es j i ; s ( . i i ! et m < s i I k Hi m rov\ ^ fh \ id( 
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»a< U 'M bo ;aiv ! * idvaoccd Uistail\ to M?ud <- a'-W 1 n 'i 

; f <> <i i . s > , <. o % < i if u i ^ 

\ l l U n ) ->! t ( t <. i C 1 K C 

S ! f s f 1 si) I ! ! f ~> t i 

3 t!(« it K 1 ! H 1 t si ! >n HU. ! S (0 0 CO « ? C C 'HOII TO 3 

i ibU ■>„ its M>S ?v< I VUh <• ^ ! >V \ ^ < 0 iUtXi 

0 05 s i O f i ft ) i s 4 

fv ph< > iitir o}']' bo 1 h iktii i 

• tot > ff , t 1 > < - , -shkxl « fu t'S<\ v C 

10 -> ( ^ m< spi v. s{ ii vt asan^d 

bi x f < 0 1 f , s ,< .. > \ x 

uii i v i o. i i\u it i i - n^n n ^ .t it f 

> v i i ,o i! < n m f v < , } v. > s 
stage may be best seen in FIGS. 11(a), 11(b), 12(a), and 12(b). 

15 dofontr^n--fH <. v \ ! ,\s < ^ t - > . ' r 

>n < <. ! j »ii ).) ! (vtn > lis 1A 

i T >' ' t uJo 5 ^ h \o' ' 1 iok i » i i 

1 O U' !K t « > 1> t 1 i. t? ! ' i f 

< i >> s f i i?} d vv raa ; rat}g 

20 -member 20. 

FIGS. 13(a) and 13(b) illustrate fee trigger assembly 32 abutting and pushing 
agdi.- iJnn i < s m< > o ( s «. So b >» \ \j a Vouwntef the 
eLmn 3S dist Ih v0.u* > * w ev< \ ^ d -kd tnufM^ i <. <o, . t 5 o>k ?i v> llu < 
>ci2 i ,! ei t i \ t \) k i u n e ol s 1 hnuube 35 a the 
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retaining member 20 exits the groove 3 Of a) in the pusher member, thereby moving tJje 
i rn ! % 'M , i ' _ „u »( > , { o b u o i 
i ! v. V i Uk \ 2 5 s x ' > ^ 

i h \ : > k i fki h t > r. > b unco 

$ Advancement ox axe tasiener o may stop wtnm me tmes o<;an ooo? project Jon oeyoaatne 

d >osi ad oi tb k s is si > 1 sd I3(b 

FIGS, 14(a) and 14(b) illustrate ejection, of the fastener 6 from die tool 2. After the 

spring 36 has been fully compressed and she u t f lever i 2 is \ > , position shown in 

h( b ! i >s > i ' l M 1 . > u ^ i 

10 -n^\ '■> •> 1 > > i o t 1 1 ! i •> s «. i <. t u v^.rpk^h 

i < v. v? ' s i v ! ) < j i i f * I in be 

i pe< ri i > the adjacent tissi ot shown) 

As seen in FIGS, 8 through 14, the tool 2 may also include a jmo: on - »> UvJ 

l ! t> f t << * i is i 

1 5 nktnbcr 30 and associated trigger assembly 32 and advnncetnent I mi 34) alter the 
^ On io<A 2. 

bn < t t t t i j t t <. , < nip <. hx in 

^ he asui le < d \ 'si i> 1( n 12 it < ^e 0 us 

i. u Li. s ^ f i t. 5 , i •! • i I nl i rbe tool \ 

20 , n « < i v v. t 1 i i 'i s 1 m h 1 1 < i 1 j 

lilt !! f < j i ! s 

< it ! t ^f! v ! <. ' 0 11! Oil. 1 US i. i v P ! s I 

shm i i being depj sedparti&lh ^ s si ic h 26(a) « <> 
T i n I 5 mvo'i'b r<n n -t jn< i th^ ch u o ' n 
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! ~n eouf»£ aation Adthnoi « '»i nun 

KxKkug chasiiK" So", " ' -a*! 

lip 4 of the tool 2. 

Ht S 3 f J f V V i 

^ itie actuating .lever i i in me anecuon o.t toe arrow a snovra m t< su, s ?<;q? causes 
< o •> ! \ rn b i s < t > s i s > i , 

k 1 ,1' - d< ^ f 5 ! > „ , v. Of > '''Ij ^ 3U 

f s f ( i f \ i > i i •> \ Mo t,( i 

t ! i - f v o tiv\v!2 

10 1GS 

i i kiistal 1 )0! cat 4o t e oi 2 The tool 2 3 ay include distal tips 4 oi ;syh 
lengths in order to facilitate the delivery process, For example, the hps 4 may have 
lengths between about ten and fcan hundred miMs rasters (10-400 ram), or between about 
fiv and it ^ (5 50 ami). 

15 Ih< v \ k t 1 1 f * 2 VhematneK tin Hps 4 3in3> 

■> < 4 J may 

M_ ! t O t t v)i v 3 ~> 3vi v 3 c -> s Oi 3 i , 1 1 

0 «. 1 * ^ t u t 3 ! ( I K ( 0 1 I 

t pot 600 - , i \ 1 , H!i eo < o* carves, to 

20 ncte t user s field of \ ni<k l) se faeilit Si iv. > it Tims i\ 

i 01 fOO 1 <. I Ul^ 3 t > r -> > i <><3k<d)f> ( x0*( 

during a procedure, 

i ^. shown m HO ih) 1 4 ^ . i thoo iu veuici < < < s ed a 
tip 4 has a straight or Hat p oft s Tip 8 illustrates another comfigurarion in which; an 



WO 2006/O00S04 PCT/t;S2005/04JS03 

nf ! i! < i . 0 s i f i i a < «, v? i < < i * - v> v The 

! 3 ^ < J o< n koi r > ! ^ r 1 ca < K p ^ X . v % ^ 

aorouU <. ^ u f ! t > the surface of the ) 4 n tissue 90. Tip C illustrates 
another configuration in which Tie distal tip 4 is angled with respect to the J a 

i> ette eettoa ot me too i 2 . 

h u > s i I i k)! "> i u k i <. s s 

I a f i f i -> v.\ ' l ^ i 

to deliver a plurality of fasteners 6 through a sewing cuff or ring 51 of a prosthetic heart 

10 I i] i inU tttOvl i <. s vil! ^ 

another device, or to secure tissue structures together. 

i i t , < - ) i» 

! < ! ! "Too o u \ u i an v 

member o on o \ leaflets, not 

15 si N ) i\ ^\ix\ ! hot iK is si gg s ^untip <. ! u editvalvc 

i v hn M I i t n v !v > 1 n t s vi \{ s i tn N 

( t I p t , > > s v |ii "'■J is ^eofha ~<> 

!00 h ^ N O! l v O Oi U U O s v o U , v )v 

,rv vpie\sf< ir» onon\ i f g% ^ a rc herein.. 

20 i'r!.fl\'f\ g,' l M < \ ^ >K <. i \ ! < H 

) >u not s ! ■! ' ? i a sue from 

alive va e lea * t sved. 11 iistalupdo he tool 2 i aded with a 

K 5 g, u ith Itang -IsAiffl 

tdictilar to the sewi off" 5 Hie tool 2 may be a sate* g., by a a 
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Lvot 1 2 sod or trigger 14, to delt\ er die fete rag* ffi 5 1 mii t i!k> 

>t iff 1 6 h ejected from tb tip 4 k 

oer 6 may at s t t t 3 i pons cm of the 

< s ! h f) k i ills thin the loop of ■ he [asen; \p u 

5 fasteners t may b toe t i red at t» c ere nee < es mg ci» »lto 
affix the prosthetic val ve 50 to the surrotmdiag tissue 90. 

k> h t i 5) 1 i t t ->t 5k- S> 

i YU [ t f I s t t i 

i > \ b h v ! t<> oat <■ \ ( f t i «ik i i > 1 1 h 

10 - i m •> e i ? f <. v w > ^ 

may he fixedly secured to the surrounding tissue 90. 

FIG 1 7(c! tJe-ot aos an >. - ( me < ad >vh ,e, c, ^t v s o\su) 

'lis}! f s i <- ! n ! 1 5 <> u t t 

valve 5& The fasteners 6 and a porti on, of the gasket member 52 are at least partially 
15 \\n -x'imv'wv o u f _ ! \ i 

ti > ' ! v t i ! vi <■ t v < a the 

radiograph. 

> < i s ! ( ! P ■> t } ' ik i \ IK SO < 

s , i ri v •> M n > t ^ i s f ] ( < '1 i at i s 

20 s s h too s sn} v f ^ i i kn on 

t v. v < . , 1 hi i^V-' ? <. t i > X <, - i ] i t !t < - 

doe^tm i ) ! < i i * t io > * i( 

he fastens] vhich m t h pa/ b >• In . ! v plie s 

tool The fastener 6 may then be pulled or otherwise retracted proximally to remove the 



hies of the fastens t t ; h t \ t s.ceroen s or 6 may \ oa n 

t i ^ i t x r to the methods described ab 

I« aa alternative embodiment a too; may be provided that may accommodate 
i I, i '< oit t> > 1 i ^t< < s. si ,',\ uouk er 

5 b < i I oven tram ; it 

l>0 O til' ' >^N k < ^ bJ vt 'i i r ! + W I 

6. 1 <t > 1 v u xd ' ■> t ' ' < nu 

f m n s. a p 1 v. ! ! 

t ' >Mo ' m f % 1 „ ''iric/Vi.vi: '\car ( tK v -V^ or a\ b 

10 s.i < t ' * f > vxlU'-.tt f ! * ! s i 

> uit ^ i s ! ^ t s mo- » , 1 i a. tool > 

While emho< o of the present, iium .i have been shows and described, 

< n i i vm o i i e u n J > >} h j <u 

U ! "> i i 1 ! v. O s ! OO Is p 0 v OtiOO 0 

15 



We Claim: 

1, Af 



< > f-oo! con » s ng 



of tinea in; 



a *o the actuator, activation of the actuator 



e h^adinc cbM^He>- doft'o :he envhr l0 t r ,<cr 



2, The fastener delivery too! of claim 1 , f 
1 5 ej e< t it the toner distaily from the section track 



3. The 
offe totter ovet 
in the loop for 
20 comprises a U~shape. 



delivery tool of claim L wherein, in fee n 
jaottetotlvS ^ <><•! K . u h anjieccncO 
emeni of the .fastener, and, in the constrained state, the fastener 
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5. TM: 

beyond the ejection 
completely from the ejection fraek. 



ofGMt»-.4,v/berem the tines 
tor is 



6 . The iasieuer delivery too! of claim 1 , * 



7. The fastener delivery tool oFciaim 6, herein the release pin is coupled to 
1 0 at least one of the tongue and the pusher member such that the release pin releases the 



8. The fetener deli very tool of daim 1 , further eomprismg a staging section 



% The 
earned by a. 



deferytooIofclaimS,* 
mil 



a the plurality of fasteners are 



10. The fastener denary tool ofciaim 1, 
20 upor engagement with a t 



1 1 . The fastener dels very tool of claim 1 , wfeein the fastener includes two 
tines Unit overlap one another hi the relaxed state. 
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1 2, A fastener deliver,? tooh comprising: 

i < u robes t m one f^ienar hsn t pair of fines 

( < i » t. i (.' i 1 UfliMIl 

- i s f ■> <. { 

an ejection track comrmmicsftng wife fee loading chamber; and 

l 11 < 1 > fl ! > i t i i ! > H i 

, h t the 

u ^ <' 1 ro ) t n i >o sii k \ s c c. o > v ! i >v c 

^ ,f \ ^ s n i n\ t s vi \ * i ^ io 5 v 

t i > i ; p ci i l v t a - 

a I -shape in fee constrained state 

14, The fastener delivery tool of claim 12, further comprising a trigger for 
ejecting the si least one fastener from the ejection track. 

V ■> v. h I i < » 

restraining a .fastener within a delivery tool using a retaining member, fee fastener 
comp rising a pair of tines; 

advancing «hjj \ *<\%<>- ol u j< >nv%*< nel^skue-ro 
tran.sfo.rra the fastener from a relaxed state to a constrained state; 

v t s ten i stab member while the fast* in 

cos arc \a st ate; 

adu«Kna>>feefasteB«rifUheeon6tramedr4atedista'b o Ja a •» v>oi: and 



ejecting ihe faster from the delivery tool 



16, he m ih i< cluhu 15. > ;u £ rfi en too . i ic> p r^t) »t 



17. Hum*! U> r io ' ii'u> < ■ ^ t , into the 



15, 



20, The method of claim 15, f 
delivery tool to eject $6 Metier completely fmm tfee delivery tool. 



21. The 
e Mirny too! in the 



state fey depressing a lever o» the deli very tool 
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u < n the mm i a >J>\t state to a constrained state; 

releasing the fastener from the retailing member while the fastener is m the 
co tstt ed s c 

5 ^'ancttigtlietestenersnm eon ramed t cfc o * 

ejecting fte fatetoat&am the delivery tool through a component of a bean valve 

! - v fk 1 > f k 



23. 1> e^i^U o* ciaun 22, • i-vin , f.tftenc! nhdesaj 
10 overlap i S elsxed state to defi ie e loop, t x s. imk g o ember being 
loop to 



24. Hie method of claim 23, wfcerefc. the tongue is received m the loop such 
that, as the tongue is advanced, the tongue moves the fees into a U-shape. hi the 
15 constrained state. 
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FIG, 4(b) 
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Fig. 15(0] 
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